Introduction
In a comment to Scripta Materialia (preceding article) M.W. Barsoum proposes what is claimed to be a 'simpler' alternative explanation for the presence of a high density of stacking faults (SFs) in TiC that was formed as a result of a reaction between Ti and SiC after laser treatment. The electron microscopy observations were presented by us in [1] . Indeed the explanation by Barsoum seems to be very interesting and even elegant to us; however, we cannot view it simpler because, as we will indicate in the following, it requires an additional step in the total sequence which cannot be verified by electron microscopy in a straightforward manner. In addition his explanation seems to us rather unlikely as far as our direct observations are concerned.
What were the principal observations? Besides the high density of SFs in TiC we observed the presence of Ti 5 Si 3 precipitates nucleated on the SFs and saw, i.e. we got at least a clear impression, that parts of original SFs became unfaulted in the neighborhood of precipitated Ti 5 Si 3 . Actually our explanation is quite simple. We suggest that the observed TiC is formed directly in an exothermic reaction between the Ti matrix and the SiC particles that were injected during a process employing a high-power laser [1] [2] . TiC is the phase with the highest melting point and is the first phase to form in the melt pool near or at the surface of the dissolving SiC particles. At the high formation temperature and during the subsequent high cooling rates associated with the laser treatment a relatively large amount of Si becomes trapped in the TiC. At lower temperatures the Si supersaturates the TiC and induces SFs in the TiC and becomes enriched at these SFs. If the local Si enrichment is sufficiently high Ti 5 Si 3 precipitates on the SFs in the TiC in accordance with the Ti-Si-C ternary phase diagram for the Ti/C ratio we measured using PEELS and EDX. During the precipitation of Ti 5 Si 3 , Si is withdrawn from the SFs and as a consequence they become unstable, because in pure TiC the SF energy is high and SFs are not expected even after severe cold work. So parts of the SFs in the neighborhood of the Ti 5 Si 3 precipitates become unfaulted as was observed.
In his alternative explanation Barsoum assumes that the hexagonal phase Ti 3 SiC 2 is formed first in the exothermic reaction between the Ti matrix and the injected SiC particles. Due to its environment this Ti 3 SiC 2 is unstable and a topotactic reaction occurs in which Si diffuses outwards and a cubic Ti(C 0.67 ,Si 0.06 ) remains. Given the atomic mechanism of this topotactic reaction the developing cubic phase will naturally contain a high density of SFs. The nice point about the explanation by Barsoum is that the SFs are a logical consequence of the reactions involved. However, a weak point of his explanation is that he assumes that an additional step occurs in which a phase forms and disappears and this step is not directly verifiable in the post-mortem sample. It can only be inferred from the traces it leaves behind in the newly developed phase, which is the only phase directly accessible for observations. Although the explanation contains a weak link, because it needs an additional step and indirect evidence, it still might hold. However, we present several arguments that render this explanation improbable:
1. The transformation of the hexagonal Ti 3 SiC 2 to the cubic phase Ti(C 0.67 ,Si 0.06 ) as proposed by Barsoum would generate, at least in domains, SFs parallel to one set of close-packed planes in the cubic phase that was originally parallel to the basal plane in the hexagonal Ti 3 SiC 2 phase. This is not in agreement with our observation of SFs on the different sets of {111} in the same location within the TiC; see the crossing SFs in Figs 5 and 8 of our paper [1] . Probably Barsoum was inspired, and put on the wrong footing, by Fig. 7 that indeed shows four "SFs" all oriented parallel in accordance with his mechanism. However, this mechanism will only hold for these accidental parts and is not in agreement with the observations in general. 2. We did observe Ti 3 SiC 2 . This phase was always plate-like shaped with the dominant facet parallel to the basal plane of Ti 3 SiC 2 . Our explanation for the occurrence of this phase is that, after the spherical TiC particles are formed in the melt near the surface of the SiC particles, volumes in-between the TiC particles become enclosed. Si becomes trapped in these volumes and can not be rejected into the melt pool. The increasing Si content in the enclosed volumes causes the nucleation of Ti 3 SiC 2 in accordance with the Ti-Si-C phase diagram. This sequence of first forming TiC is logical since the melting point of TiC is higher than of Ti 3 SiC 2 . The spherical shape of the TiC indicates that they are very unlikely to be the result of transformed Ti 3 SiC 2 . In agreement with observations in the literature [3] [4] [5] [6] , hexagonal Ti 3 SiC 2 would have formed in plate form. It is rather unlikely that during the transformation these plates become reshaped into spheres. On the other hand, spherical particles are much more likely if the cubic TiC nucleates first in the melt near the SiC particles. 3. During the laser processing high cooling rates obtain. Due to the short time scale allowed during the cooling, only very local bulk diffusion is possible. Our explanation given above and in more detail in the paper is possible with only local Si re-arrangements in the TiC. On the other hand, the explanation presented by Barsoum would require bulk diffusion of Si out of the Ti 3 SiC 2 on much larger length scales, of the order of the TiC grain size, which is near a micrometer. This process is rather unlikely in the light of the high cooling rates.
To summarize, in our opinion there are sufficient arguments to state that the mechanism proposed by Barsoum for the explanation of the high density of SFs in TiC and the supersaturation with Si is not applicable to our process of laser embedding of SiC particles in a Ti matrix. It has to be emphasized that still, in other, lower cooling-rate, processes in which Ti reacts with SiC, the topotactic/peritectic transformation of Ti 3 SiC 2 into Ti(C 0.67 ,Si 0.06 ) might occur as proposed by Barsoum. A final point is that in the introduction of his Comment to Scripta Materialia Barsoum states that we proposed that either the presence of impurities or the segregation of Si at SFs was responsible for lowering the stacking fault energy sufficiently in order to form these in a large quantity. To avoid confusion: It is not either impurities or Si, but in our case the impurities are Si.
